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I. INTRODUCTION 


In 1976 Bobylev in the Soviet Union':* and Krook and Wu in the United 
States** almost simultaneously discovered particular exact solutions to a 
scalar Boltzmann equation derivable from an explicit, physically relevant 
kinetic model, that of “ pseudo-Maxwell molecules.” Although there had been 
hints of such a possibility in earlier work,>® and soluble equations ‘of the 
Boltzmann type were not altogether unknown, most examples up to this time 
were either too artificial to generate wide interest or, as in some cases of cru- 
cial importance, simply passed unnoticed in the applied probability litera- 
ture.’~ 

Whatever its claims to priority, there is no doubt that the Bobylev- 
Krook-Wu (BKW) model was the first to open a direct avenue to the great 
wealth of experience surrounding the full Boltzmann equation for a dilute 
gas and as such generated an immediate response, paralleling the recent up- 
surge of interest in nonlinear physical systems of many kinds. And just as 
elsewhere, the realization that for once an intractable-looking nonlinear sys- 
tem could yield improbably simple solutions proved an invaluable stimulus 
to the search both for more elaborate soluble models and for a better under- 
standing of the underlying structures leading to solubility. 

Not all this early research can be said to have led to tangible progress; 
one of the curious side effects of the success of the BKW model was the 
emergence of several somewhat ambitious conjectures about the general 
character of Boltzmann equation solutions—most notably the Krook-Wu 
conjecture of the “universality” of the similarity solution* and the McKean 
conjecture of the complete monotonicity of the entropy function.!° Both of 
these have been decisively proved false, but not before inspiring a plethora 





